Introduction

Incident Laser focusing properties
75 µm waist radius using an F3 and 50 µm waist radius using F2 focusing geometries are achieved experimentally in Neptune.
The M factor is estimated to be 1.93.
For F2 geometry the Rayleigh range is 0.75 mm. 500 GW laser yields an intensity of 1.25x10 16 W/cm 2 and a 0 ≅ 1 . Since a 0 is proportional to λ 0 wavelength it is advantageous to use CO 2 laser compared to YAG lasers.
For F3 geometry the Rayleigh range is 1.7 mm. 500 GW laser yields an intensity of 5.5x10 15 W/cm 2 and a0 ≅ 0.67 .
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Time duration of the scattered photons
For head configuration the pulse duration will be determined by either the electron bunch length if L b <L 0 , Z r or by the pulse length of the laser pulse if electron bunch length is longer than the laser pulse length. So we can express the duration of the scattered photons as
For transverse scattering duration of the scattered photons is again determined by electron bunch length if electron is short or by transverse dimension and Rayleigh range of the laser pulse along with the pulse length if electron is long. Thus we can express duration of scattered 
Permanent Magnet Quadrupole (PMQ) System for Final Focus
Four permanent magnet cubes (NdFeB) are positioned to produce Quadrupole field at the axis. Radia Program is used to design the magnet to produce 110 T/m gradient. Octagonal iron yoke provide proper field flow and hyperbolic iron tips produce perfect quadrupole field inside the magnet. The prototype was build and it is good agreement with the simulation. 1% field error in the magnetization of the cubes in worst orientation causes 10 µm axis offset which is quite reasonable. The cubes are measured and sorted to reduce possible errors.
